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DETAILED ACTION 
Claims 1, 3-9, 11-18 20-52, 54 and 55, as amended 16 December 2008, are 
currently pending. Claims 16-18, 20-52, 54 and 55 are withdrawn. 

In view of the appeal brief filed on 5 August 2009. PROSECUTION IS HEREBY 
REOPENED. New grounds of rejection are set forth below. 

To avoid abandonment of the application, appellant must exercise one of the following 
two options: 

(1 ) file a reply under 37 CFR 1.111 (if this Office action is non-final) or a reply under 
37 CFR 1 .1 1 3 (if this Office action is final); or, 

(2) initiate a new appeal by filing a notice of appeal under 37 CFR 41 .31 followed by 
an appeal brief under 37 CFR 41.37. The previously paid notice of appeal fee 
and appeal brief fee can be applied to the new appeal. If, however, the appeal 
fees set forth in 37 CFR 41 .20 have been increased since they were previously 
paid, then appellant must pay the difference between the increased fees and the 
amount previously paid. 

A Supervisory Patent Examiner (SPE) has approved of reopening prosecution by 
signing below: 

/Vickie Kim/ 

Supervisory Patent Examiner, Art Unit 1797 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1, 3 and 5-7 are rejected under 35 U.S.C. 102(b) as anticipated by or, in 
the alternative, under 35 U.S.C. 103(a) as obvious over Velander et al. (US 5.977.345). 

Regarding claim 1, Velander et al. discloses a separation matrix comprising a 
porous support comprising porous particles (C10/L25-31); and ligands coupled to the 
surfaces of said porous support (C7/L17-21, C17/L27-33), wherein the ligands provide 
at least one chemical gradient in the support which said at least one chemical gradient 
is a continuous and smooth gradient, further wherein the chemical gradient(s) extend 
between the center and the exterior surface of each porous particle (C7/L17-21, 
C17/L27-33, Figures 4(a) and (b), C18/L32-44). 

While Velander et al. does not use the exact phrase, "continuous and smooth" in 
the disclosure, the figures indicate that the gradient of ligand density is, in fact, 
continuous and smooth. Figure 4(b), for example, shows that the ligand density on the 
particle increases from the center of the particle to the outer radius. The figure also 
indicates that the reaction rate can influence the slope of the gradient on the particle. 



Application/Control Number: 10/575,945 
Art Unit: 1797 



Page 4 



FAST REACTION 




FIG. 4(B) 

Therefore, as the instant specification allows for the "continuous and smooth" 
gradient to increase or decrease in a continuous fashion; linearly or with varying 
degrees of convexity or concavity, the gradient of Figure 4(b) shown in Velander et al. is 
"continuous and smooth". 

Regarding claim 3, Velander et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the separation matrix wherein at least 
one chemical gradient is a ligand density gradient formed by a changing density of 
ligands on the support (C7/L17-21 , C17/L27-33, Figure 4(b)). 

Regarding claim 5, Velander et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the separation matrix wherein in the 
ligand density gradient(s), the ligand concentration increases towards the center of the 
support (C17/L1 7-33). 
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Regarding claim 6, Velander et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the separation matrix wherein in the 
ligand density gradient(s), the ligand concentration decreases towards the center of the 
support (C2/L33-54, C17/L27-33). While the reference discloses that it is preferable to 
have the ligand concentration increase toward the center of the support, the reference 
also discloses that is conventional and well known to use an "outside-in" approach 
where the outer strata is activated to a higher degree than the interior (C2/L33-54). 

Regarding claim 7, Velander et al. discloses all of the claim limitations as set 
forth above. Additionally, the reference discloses the separation matrix wherein the 
matrix is a chromatography matrix comprised of a plurality of essentially spherical 
particles, wherein each particle presents one or more chemical gradient(s) 
perpendicular to the direction of the liquid flow applied in chromatography (C10/L25-31). 

Regarding limitations recited in claim 7 which are directed to a manner of 
operating a chromatography column with the separation matrix, it is noted that neither 
the manner of operating a disclosed device nor material or article worked upon further 
limit an apparatus claim. Said limitations do not differentiate apparatus claims from 
prior art. See MPEP § 2114 and 2115. Further, it has been held that process 
limitations do not have patentable weight in an apparatus claim. See Ex parte Thibault, 
164 USPQ 666, 667 (Bd. App. 1969) that states "Expressions relating the apparatus to 
contents thereof and to an intended operation are of no significance in determining 
patentability of the apparatus claim." 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

6. Claims 1, 3-9 and 11-15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Berqstrom et al. (US 6.426,315) in view of Velander et al. (US 
5,977,345). 
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Regarding claim 1, Bergstrom et al. discloses a separation matrix comprising a 
porous support comprising porous particles (C1/L6-10); and ligands coupled to the 
surfaces of said porous support (C3/L37-39, C4/L58-C5/L7), wherein the ligands 
provide at least one chemical gradient in the support (C1/L63-67), further wherein the 
chemical gradient(s) extend between the center and exterior surface of each porous 
particle (C1/L63-67). 

Bergstrom et al. does not explicitly disclose the matrix wherein said at least one 

chemical gradient is a continuous and smooth gradient. Rather, regarding a change in 

ligand density, the reference discloses (C6/L17-26): 

One aspect of the invention is matrices which cas be 
;\c;d ci ;cj z ag ic be kiventbs Tnss r. 1 *-s con a 
one or mors layers having Ji£ ere-; functionality. Trie sub- 
shtutk degree ijji a k-u* "He ..^-ic^ ::j:t :he groups 1-11 

i on* t " z t s sob s-tliution degree fi 

the asms ligand in another layer, In many embodiments, of 

the matrices of lire if3tve£fc£o&, til* subiilmiioo degree of a 
Mg£sd in the surface layer is zero or clese to zero, while a.t 
me same time the same Mgsnd is present in sn ixm&c hym. 
Also me reversed csn be ime. 

Therefore, Bergstrom et al. teaches that the degree of substitution of ligands may 

be increased or decreased as one moves from layer to layer within the porous matrix. 

The reference does not disclose any further details of how this change in ligand density 

may be achieved or that this would constitute a stepwise or a continuous ligand density 

gradient. 

Velander et al. teaches a method of activating the porous particle in such a way 
as to create a gradient of activated groups to which ligands may be attached (C7/L17- 
21, C17/L27-33, Figures 4(a) and (b), C18/L32-44). The gradient of activated groups is 
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changed by altering the reaction rates during ligand diffusion into the matrix (C18/L32- 
44). Figure (b) of Velander et al. shows how the ligand density across the particle 
radius changes as a function of reaction rate: 



FAST REACTION 




FIG. 4(B) 

Finally, Velander et al. also teaches that it is beneficial to have a higher degree of 
activation on the interior of the particle, allowing there to be a greater concentration of 
ligands on the interior of the particle because the adsorptive capacity of the particle is 
increased (C3/L61-C4/L4, C6/L20-24, C17/L17-33). While Velander et al. does not use 
the exact phrase, "continuous and smooth" in the disclosure, the figures indicate that 
the gradient of ligand density is, in fact, continuous and smooth. Figure 4(b), for 
example, shows that the ligand density on the particle increases from the center of the 
particle to the outer radius. The figure also indicates that the reaction rate can influence 
the slope of the gradient on the particle. Therefore, as the instant specification allows 
for the "continuous and smooth" gradient to increase or decrease in a continuous 
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fashion; linearly or with varying degrees of convexity or concavity, the gradient of Figure 
4(b) shown in Velander et al. is "continuous and smooth". 

It would have been obvious to one having ordinary skill in the art at the time of 
the invention to use the method of inside out activation to generate a smooth and 
continuous ligand density gradient in the separation matrix of Bergstrom et al., as taught 
by Velander et al. will help increase in the adsorptive/separation capacity of the particle 
by allowing more access to the intra-particle region. Additionally, one of ordinary skill in 
the art would have been motivated to obtain the details of how to change the ligand 
density across the radius of a porous particle which are missing from Bergstrom et al., 
by performing a literature search or by reviewing known references, such as Velander et 
al. 

Regarding claims 3-9, modified Bergstrom discloses all of the claim limitations 
as set forth above. Additionally, Bergstrom et al. discloses the separation matrix 
wherein: 

• at least one chemical gradient is a ligand density gradient formed by a 
changing density of ligands on the support (C6/L17-26) 

• two or more chemical gradients are present in the support and at least one 
gradient is a ligand density gradient (C6/L17-26, one or more layers with 
different functionalities, and varying the degree of substitution) 

• in the ligand density gradient(s), the ligand concentration increases 
towards the center of the support (C6/L1 7-26) 
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• in the ligand density gradient(s), the ligand concentration decreases 
towards the center of the support (C6/L1 7-26) 

• the matrix is a chromatography matrix comprised of a plurality of 
essentially spherical particles (C4/L20-38), wherein each particle presents 
one or more chemical gradient(s) perpendicular to the direction of the 
liquid flow applied in chromatography (C1/L63-67, the gradient on a 
spherical particle, therefore the gradient will extend radially and at least 
one gradient will exist perpendicular to an applied liquid flow) 

• at least one gradient is the result of varying pKa values of functional 
groups of the ligands present on the support (C3/L37-39, C4/L58-C5/L7, 
each different ligand has a different pKa value) 

• at least one chemical gradient is the result of a varying net charge of the 
ligands present on the support (C5/L17-24, Example 3, C10/L26-29) 

Regarding limitations recited in claim 7 which are directed to a manner of using 
the separation matrix, such as applying a flow of liquid in chromatography, it is noted 
that neither the manner of operating a disclosed device nor material or article worked 
upon further limit an apparatus claim. Said limitations do not differentiate apparatus 
claims from prior art. See MPEP § 2114 and 2115. Further, it has been held that 
process limitations do not have patentable weight in an apparatus claim. See Ex parte 
Thibault, 164 USPQ 666, 667 (Bd. App. 1969) that states "Expressions relating the 
apparatus to contents thereof and to an intended operation are of no significance in 
determining patentability of the apparatus claim." 
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Regarding claims 5 and 6, Velander et al. additionally discloses that in the 
ligand density gradient(s) the ligand concentration increases towards the center of the 
support (C17/L17-33). Velander et al. While the reference discloses that it is preferable 
to have the ligand concentration increase toward the center of the support, the 
reference also discloses that is conventional and well known to use an "outside-in" 
approach where the outer strata is activated to a higher degree than the interior 
(C2/L33-54, C17/L27-33). 

Regarding claims 11-15, modified Bergstrom discloses all of the claim limitations 
as set forth above. Additionally, Bergstrom et al. discloses the separation matrix 
wherein: 

• the ligands present on the porous support provide at least two different 
functionalities (C3/L37-39) 

• said functionalities are selected from the group consisting of cation 
exchange ligands, anion exchange ligands, hydrophobic interaction 
chromatography (HIC) ligands, reversed phase chromatography (RPC) 
ligands, immobilized metal chelating ligands (IMAC), thiophilic ligands, 
and affinity ligands (C4/L58-C5/L7) 

• said at least two different functionalities are present on the same ligand 
(C5/L25-34, ligand may be an IgG binding protein, made up of amino 
acids) 
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• the ligands present zwitterionic functionalities (C5/L25-34, ligand may be 
an IgG binding protein, made up of amino acids, which have zwitterionic 
functionalities) 

• said at least two different functionalities are present on different ligand 
kinds, and each such ligand kind provides a separate chemical gradient 
within the support (C1/L63-67, C3/L37-39) 

Allowable Subject Matter 

7. The examiner would like to note that while the generic claim language currently 
in the Application is not patentable, a species of the invention may be allowable. For 
example, an incorporation of the type of ligand in the ligand density gradient, such as 3- 
mercaptopropionic acid from examples, and an incorporation of the particular 
composition of the porous particles will help differentiate the instant invention from the 
prior art. 

Response to Arguments 

8. Applicant's arguments filed 5 August 2009 have been fully considered but they 
are not persuasive. 

9. To the extent that the previously filed arguments may be applied to the new 
grounds of rejection, with respect to Velander et al., the examiner would like to respond 
as follows: 

The Appellant has argued that Velander et al. only teaches discrete layers of 
different ligand densities. However, Velander et al. very clearly shows that the severity 
in the slope of a ligand density gradient across the radius of a bead can be altered by 
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changing the reaction rate of ligand diffusion into the particle. The following figure is 
representative of the distribution of ligand density across the radius of the particle as a 
function of reaction rate: 



FAST REACTION 




FIG. 4(B) 

Further, it is noted that the idea of ligand diffusion into the porous matrix 
presented here in Velander et al. is the same as that presented in the instant 
Application as a method to achieve chemical gradients across a porous particle. The 
figure above shows a continuous and smooth gradient of ligand density and is not unlike 
the figures of the instant application which also depict ligand density as a function of the 
particle radius, for example, figure 7D: 
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Conclusion 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KATHERINE ZALASKY whose telephone number is 
(571) 270-7064. The examiner can normally be reached on Monday-Thursday, 7:30am 
- 6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vickie Kim can be reached on (571)272-0579. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Krishnan S Menon/ 

Primary Examiner, Art Unit 1797 

/KZ/ 

22 September 2009 



